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PUBLICATION NOTE: This Fish Management Report is an edited
version of evidence presented in October 1988 litigation between
the State of Wisconsin and the six bands of Wisconsin Chippewa
Indians. This trial in the U.S. District Court for the Western
District of Wisconsin sought to define state authority in
regulatlng off-reservation flshlng allowed under 1837 and 1842
treaties between the Chlppewa Indian nation and the U.S.
government. The report is based on creel surveys and resource
classifications available at the time of the trial.

Abgstract

The annual effort and harvest of the walleye (Stizostedion
'Vltreum) hook-and-line fishery in the ceded territory of
Wisconsin were estimated by summarizing creel surveys conducted
between 1980 and 1987. During those vears, there were 69 creel
surveys on 45 lakes, including 50 on walleye lakes. Surveyed
lakes were not randomly selected, but seemed to comprise a
representative sample. Annually, anglers fished 32.9-million
hours on lakes in the ceded territory, including 16.2-million
hours on walleye lakes., Effort per unit area was nearly double
for lakes <500 acres compared to larger lakes. Anglers overall
harvested 0.042 walleye/hour, but anglers specifically fishing
for walleye harvested 0.104 walleye/hour. Of the 672,303 walleye
harvested annually, 65% were <15 inches and only 5% were >20
inches. The harvest averaged 1.92 walleye/acre. Although 93% of
all fishing trips were unsuccessful, reductions in the daily bag
limit would produce harvest reductlons of up to 51%. Results
suggested that walleye populations on lakes <500 acres are belng
heav11y utilized and should be closely monitored; improvements in
the size structure of the walleye catch are possible; and changes
in the daily bag limit will be an effective way to reduce angler

harvest if necessary.
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INTRODUCTION

Recently, the federal court affirmed more extensive Chippewa
off-reservation fishing rights than state laws had allowed
-- legalizing increased harvests and efficient fishing
methods in territory the Indians had ceded under 1837 and
1842 treaties. Now, state and tribal agencies are
attempting to develop management plans to accommodate this
off-reservation fishing.

The principal tribal harvest is walleye, Stizostedion
vitreum, which are speared during spawning runs. Some
tribal harvest of other species (e.g., nuskellunge and
largemouth bass) will occur, and other methods (e.g., gill
nets, trap nets, and seines) may become more popular. The
primary non-tribal use of the fishery resource is sport
angling, with limited netting and seining for rough fish and
some other non-game species.

While legal questions remain concerning the allocation of
the fishery resource between tribal and non-tribal users,
the Wisconsin Department of Natural Resources (WDNR) plans
to optimize concurrent use by sufficiently restricting the
angling harvest to accommodate the realistic needs of the
tribal fishery. Developing a concurrent use management
plan, therefore, will require a thorough knowledge of
angling in the ceded territory.

The objective of this study was to characterize the walleye
hook-and-line fishery in the ceded territory including
annual estimates of effort and harvest., Information was
obtained by statistically summarizing creel surveys on lakes
in the ceded territory during the period 1980-87. The study
was restricted to this period to avoid bias caused by long-
term changes in angler use patterns, angler efficiency or
fish populations.
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The ceded territory in northern Wisconsin.




METHODS

The WDNR maintains a computer file containing the name,
location, and size (acres) of all lakes >2 acres that appear
on U.S. Geological Survey 7.5’ topographic maps of Wisconsin
(Fago 1986). The WDNR also maintains maps showing the
specific boundaries of the ceded territory, which currently
follow roads and streams as agreed to by both parties during
litigation. Cross referencing these sources produced a
catalog of lakes in the ceded territory. Lakes were then
stratified into two groups -- lakes <500 acres and lakes
>500 acres. When the boundary line of the ceded territory
bisected a lake, then its full acreage determined its size
group, but only lake acreage actually in the ceded territory
was used for total area summations. The walleye lakes in
the ceded territory were identified using a 1975 survey of
WDNR fish managers for lakes <500 acres (WDNR 1975) and a
similar 1986 survey for lakes >500 acres (GLIFWC 1988).

During 1980-87, the WDNR annually conducted creel surveys on
selected lakes in the ceded territory. No overall design
was used to choose lakes for sampling. Most surveys began
in early May with the first day of legal open-season walleye
angling and continued until ice-up in early November, but
several surveys also covered the ice-fishing season.

Surveys were conducted on both walleye and non-walleye
lakes.

All creel surveys were done using standard WDNR procedures.
Sampled days were stratified by month and weekday/weeKend.
Instantaneous counts of anglers were made at random times,
and average counts were multiplied by the fishing day length
and survey period length to estimate total fishing effort.
Clerks interviewed anglers to obtain catch (including
released fish), harvest, fishing time, lengths of harvested
fish and species sought. Catch and harvest rates based on
all hours of fishing were multiplied by the fishing effort
to estimate catch and harvest. Species-specific catch and
harvest rates were based only on interviews of anglers
seeking that species. For this study estimates of effort,
catch and harvest were divided by lake area.



All surveys were adjusted to cover a complete season on a single
lake. Some surveys were run on lake chains with fish populations
that frequently intermix. On these, fishing effort, catch, and
harvest were apportioned to each lake based on acreage; but catch
and harvest rates were assumed to be the same on all lakes in a
chain. Some surveys covered only partial months. Typically
angler effort and harvest were expanded to cover the entire month
using the ratio of total days to days in the survey period.
Estimates were not expanded when a partial month coincided with
the opening or closing of the walleye season, or ice formation
since no walleye fishing was expected outside surveyed periods.

All surveys were used to calculate total fishing effort, but only
surveys on walleye lakes were used for calculation of walleye
fishery estimates. Weighted averages of individual survey
estimates were made for each month and for the two lake size
strata. Lake area was the weighting factor for effort, catch and
harvest; while estimated angler effort provided the weighting
factor for all-hours and species-specific catch and harvest
rates. Using monthly averages provided comparability among
surveys that spanned different time periods and also improved
precision because all parameters varied significantly
month-to-month.

Estimates of total effort on all lakes, effort on walleye lakes,
and walleye catch and harvest were calculated by multiplying
month and lake size strata averages by the corresponding total
lake acreage. Annual estimates were obtained by summing
individual strata estimates. Total effort was based on all ceded
territory lake acreage, while walleye fishery estimates were
_ based only on acreage of walleye lakes. In April, the acreage
used to expand the estimates included only those few waters
legally open to walleye harvest. No expansions were appropriate
for the catch and harvest rates, but month and lake size strata
estimates were combined using a weighted average. The estimated
total effort for each strata was used as the weighting factor.

The assumption that the realized sample of surveyed lakes is
representative of all ceded territory walleye lakes is needed to
generalize these estimates. Comparative distributions of lake
sizes and walleye reproduction codes (WDNR 1975) between all
walleye lakes and surveyed lakes was used to critically examine
this assumption. Completed trip interviews were used to study
the distribution of number of fish caught per trip.




RESULTS

There are 11,240 lakes wholly or partly in the ceded territory:;
8,880 are <25 acres (Table 1). Altogether, lakes cover 530,818
acres 1in the ceded territory; lakes >25 acres cover 484,262 acres.

Only 861 of the lakes were reported to contain walleye, but
these walleye lakes cover 350,129 acres, 65.5% of the total.
During most of March and April, walleye angling is allowed only
on 14,568 acres, including the following lakes: Alice, Cornell,
bells Pond, Escanaba, Grandfather, Grandmother, Hat Rapids,
Mohawksin, 0l1d Abe, Wausau, and Wissota.

Table 1. Number and size of walleye lakes vs. all lakes
in the ceded territory.

Acreade

Lakes <25 25-499 >500 Total
No Walleye

Number 8,840 1,513 26 1G,379

Acres 45,903 112,899 21,886 180,688
Walleye

Number 40 650 171 861

Acres 652 107,968 241,509 350,129
All

Nunmnber 8,880 2,163 197 11,240

Acres 46,5566 220,867 263,395 530,818

During 1980-87, creel surveys on 45 lakes in the ceded territory
spanned 69 time periods, including 34 walleye lakes surveyed for
50 time periods (Appendix A).

The size distribution of all walleye lakes was compared to the
size distribution of those surveyed (Table 2). For walleye lakes
<500 acres, the most serious bias was an underrepresentation of
those <100 acres, which numerically were 42% of all walleye lakes
but only 13% those surveyed. For walleye lakes >500 acres,
survey distribution approximated walleye lake distribution.




Table 2. Size distribution of surveyed walleye lakes

vs. all walleye lakes.
Not Surveved Surveyed All
Agreage No. % No. % No. %
<500 675 100 15 106 690 100
0—-99 289 43 2 13 291 42
100-199 179 27 5 33 184 27
200-299 106 i6 5 33 111 16
300-399 66 10 1 7 67 10C
400-499 35 5 2 13 37 5
>500 152 100 19 100 171 100
500-599 28 18 1 5 29 i7
600-699 16 11 1 5 17 10
700-799 18 12 1 5 19 11
800-899 13 9 1 5 14 8
900-999 10 7 2 il 12 7
1000-1999 47 31 8 42 55 ‘32
20002999 5 3 3 16 8 5
3000-3999 8 5 2 11 10 6
4000-4999 1 1 0] 0 1 1
>5000 6 4 0 0 6 4

Also, the distribution of different walleye reproduction codes
among all walleye lakes was compared to the distribution among

surveyed walleye lakes {Table 3).

In both lake size groups,

distribution of natural reproduction only (Class A), stocking

plus natural reproduction (Class B), and stocking only (Class C)

among surveyed lakes closely approximated overall distribution.

Table 3. Distribution of walleye reproduction codes among

surveyed walleye lakes vs. all walleye lakes.

Acreage Not Surveyed Surveyed All
and Code No. 3 No. % No. %
<500 675 100 15 100 690 100

A 310 46 9 60 319 46
B 321 43 5 33 326 47
C 44 7 1 7 45 7
>500 152 100 19 100 171 100
A 85 56 13 68 98 57
B 59 39 6 32 65 38
c 8 5 0 O 8 5

the




During 1980-87, anglers spent an estimated 32.9-million hours annually
fishing on lakes in the ceded territory, including 16.2-million hours on
walleye lakes (Table 4). Overall fishing effort per unit area was higher
on smaller lakes, but on walleye lakes this difference diminished.
May-September fishing pressure was >70%; winter fishing pressure, 18%.
Walleye fishing pressure followed a similar seasonal pattern, subsiding
significantly during the closed March-April seasons.

Table 4. Mean annual fishing effort on all lakes and on
walleye lakes (rounding error may occur in totals).
<5600 Acres >500 Acres Total § of Ammual
Angler Mours fAcre ngler Hours Jhcre  Angler Hours /Acre Bffort

Jan

all lakes 854,168 3.2 581,518 2.2 1,435,686 2.7 4.4

walleye lakes 203,261 1.9 533,199 2.2 736,460 2.1 4.6
Feb

all lakes 1,581,322 5.9 508,603 1.9 2,089,925 3.9 6.4

valleye lakes 639,973 5.9 466,342 1.9 1,106,315 3.2 6.8
Har

all lakes 1,039,810 3.9 166,016 0.6 1,205,826 2.3 3.7

walleye lakes 9,048 ¢.1 12,781 0.1 21,829 0.1 0.1
Apr

all lakes 330,773 1.2 1,224,969 4.7 1,556,743 2.9 4,7

walleye lakes 0 0.0 64,375 4.7 64,375 4.4 0.4
Hay

all lakes 4,056,638  15.2 2,028,680 7.7 6,085,319  11.5 18.5

valleye lakes 1,091,238  10.0 1,754,231 7.3 2,345,469 8.1 17.6
Jun

all lakes 3,727,892 13.9 1,899,560 7.2 5,627,460  10.6 17.1

valleye lakes 1,284,952  i1.8 1,784,664 7.4 3,069,617 8.8 19.0
Jul

all lakes 3,568,542 13,3 1,945,322 7.4 5,503,864  10.4 16.8

walleye lakes 1,248,798  11.5 1,824,070 7.6 3,072,868 8.8 19.9
Aug

all lakes 2,828,716 10,6 1,536,863 5.8 4,365,579 8.2 13.3

walleye lakes 985,33 9.1 1,460,163 6.0 2,445,499 7.0 15.1
Sep

all lakes 1,532,675 5.7 989,821 3.8 2,522,496 4.8 7.7

walleye lakes 590,408 5.4 936,646 3.9 1,527,054 4,4 9.5
oOct

all lakes 660,292 2.5 407,444 1.5 1,067,736 2.0 3.3

walleye lakes 228,708 2.1 378,99 1.6 607,697 1.7 3.8
Hov

all lakes 102,461 0.4 24,991 0.1 127,453 0.2 ¢.4

walleye lakes 4,850 0.0 22,707 0.1 27,556 0.1 0.2
Dac

all lakes 818,617 3.1 447,530 1.7 1,266,147 2.4 3.9

walleye lakes 215,630 2.0 410,344 1.7 625,974 1.8 3.9
Total

all lakes 23,091,905  78.9 11,761,327 44,7 32,853,232 61.9 106.0

walleye lakes 6,502,202  59.9 9,648,511  44.3 16,150,713 50,4 100.0




Based on all hours of fishing, catch rates averaged 0.063
walleye/hour and harvest rates averaged 0.042 walleye/hour (Table
5). While catch rates averaged higher for lakes >500 acres,
harvest rates were similar for both lake size groups. Catch and
harvest rates were highest in April, reflecting angler success on
dam tailwaters when few waters are open. When most waters are
open, catch and harvest rates were highest in October and
November. The 95th percentile of observed catch and harvest
rates was 3 times higher than the mean, indicating that anglers
were much more successful on some lakes (Appendix B).

Table 5. Catch (including released fish) and harvest rates
based on all hours of fishing on walleye lakes.
<500 Acres >500 Acres ALY
Halleye 95th  Surveyed Walleye 95th  Surveyed Walleye 95th
[Hour  Percentile Lakes /Hour Percentile Lakes {Hour  Percentile

Jan

catch 0,108867  (.350732 3 0.028898  0.040584 6 0.050969  0,126184

harvest 0,106355  0,350732 3 0.022421  0.032719 6 0.045311  0,120489
Feb

catch 0.024853  0.029309 2 0.02445%  0,064154 6 - 0.024687  0,043997

harvest 0.021229  0.024369 2 0,016548  0.,043761 6 0.019256  0.032543
Har

cateh 0,002343  0.002700 2 0,025652  0,218623 6 0.015%90 0.129124

harvest 0,000000  0.000000 2 0.022998  0.194332 6 0,013465 0.113782
Apr

catch -- -- -- 0.579749  0.579749 i 0,579749  0.579749

harvest -- - - 0,287845  §.287845 1 0.287345 0.287345
Hay

catch 0.102571  (.302994 15 0.110860  0.287163 25 0.107681  0.293236

harvest 0.064549  0.176289 17 0,070437  0,204908 25 0.068179  0.193933
Jun

catch 0.031516  0.122453 15 0.058976  0,171758 24 0.047481 0.151119

harvest 0.033185  0.105989 17 0.033377  0.116647 24 0.033297 0.112185
Jul

catch 0,039392  0.1434M4 15 0.047843  0,122604 24 0.044408  0.131085

harvest 0.030865  0,122524 17 0.027484  0,094630 24 0.023858  0.105%66
Aug

catch 0.0206512 0,116551 15 0.057618  0.1827% 24 0.045085  0.156103

harvest £.022191  0.055065 17 0.029303  0.102430 24 0,026437  0.083346
Sap :

eatch 0.034016  0.171417 15 0.085258  0.280472 27 0.065446  0.238308

harvest 0.046563  0,262537 17 0.046672  0,146985 27 (.046630  0.191663
Oct

catch 0.099007  0.246515 10 0.137347  ©.500051 25 0.122917  0.404632

harvest 0.088632 0,225907 12 0.076041  0.238560 25 0.080780  0.233798
Nov ’

catch 0.030166 0.123862 6 0.184441  0.994197 16 0.157288  0,341019

harvest 0.00000¢  ¢.000000 6 0.070816  0.321083 16 0.058352  0.264573
bec

catch 0.039733  0.049505 4 0.051019  0.097122 7 0,047131  0.,080719

harvest 0.030599  (.035284 4 0.046442  0.092593 7 0.040985  0.072851
Total

catch 0.048789  0,160089 - 0.071785  0.197662 - 0.062527 0.182536

harvest 0.040426  0.128725 -~ 0.042260  0.120657 -- 0.041521  0.12748%9

io0
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Catch and harvest rates based only on time spent fishing for
walleyes were higher than during overall~fishing hours. Catch
rates averaged 0.169 walleye/hour and harvest rates averaged
0.104 walleye/hour (Table 6). Again, catch rates averaged higher
on larger lakes, and harvest rates were similar for both lake
size groups. Walleye anglers were most successful in March,
April, October, and November. The average 95th percentile catch
and harvest rates were 2 1/2 times the mean.

Table 6. Catch (including released fish) and harvest rates
based only on hours spent fishing for walleyes on
walleye lakes.

<500 Acres >500_Acres all
Halleye 95th  Surveyed Walleye 95th  Surveyed Halleye 95th
fHour _ Percentile Lakes MHour _ Percentile Iakes /Hour _ Percentile

Jan :

catch 0.057952  0.111874 3 0.052119  0.111874 6 0.053729 0.1118M4
harvest 0.049509  0.098449 3 0.042501  0,098449 6 0.044435  0,098449

Feb

catch 0.052597  0.059018 2 0.061967 0.213317 6 0,056546  0,124059
harvest  0.045224  0,047663 2 0.046487 0.151387 6 0.045756  0.091388

Har

catch - -- - 1.124825 1,443869 3 1.124825  1,443869

harvest - - - 1.069222  1.371675 3 1.069222 1.371675
Apr

catch - -- - 0.630376  0.630376 1 0.630376  0.630376

harvest -- -- - 0.326019  0.326019 1 0.326019  0.326019

Hay

catch 0.203576  0.435004 13 0.205675  0.620955 24 0.204870  0,54%642
harvest 0.120048  0,251948 15 0.128407  0,442305 24 0.125201  ©0.369303

Jun

cateh 0.109432  0.204922 13 0.173094  0.312902 23 0.146445  0.267701

harvest 0.091564  0.174787 15 0.094484  0.199560 23 0.093262 0,189190
Jul

catch 0.206827  0.,294964 11 0.162981  0.289946 23 0.180800  0.291986

harvest 0.128892  0.251799 13 0.092360  0.200140 23 0,107207  0.221134

Aug

catch 0,143607  0,370180 12 0.201661 0.466372 23 0,178270  §.427614
harvest 0.109730  0.285714 14 0,103850 0.284995 23 0.106219  0.285285

Sep

catch 0,135502  0.359164 14 0.261634  0.728637 26 0,212867  ¢.585787
harvest 0.11001%  G.370000 16 0.125694  0.274497 26 0.119978  0.311421

Oct

catch 0.246165  0.393490 9 0.273936  0.771473 2 0,263485  0.629219
harvest 0.160210  0.290000 1 0.155110  0.373459 24 0.157030  0.342049

Nov

catch 0.094637  0.094637 4 0.523259  1.599999 9 0.447822  1.335057

harvest 0.060000  ©,000000 4 0.187844  0,423629 9 0.154784 (348989
Dec

catch 0.067554  0.073385 3 0.075083  0,1575%0 7 0.072490  0.128584

harvest 0.053961  0.065660 3 0.069094  0.150663 7 0.063882 0.121382
Total

catch 0.147743  0.284908 - 0.182896  0,430284 - 0.168744  0.371756

harvest 0.103263  0.222534 - 0.103862  0.263767 - 0.103621  0.247167
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Anglers harvested 672,303 walleye (1.92 walleye/acre) annually

but caught 955,900 walleye (2.84 walleye/acre), indicating that
30% of all walleye caught were released (Table 7).
tallied >44% of the harvest, and ice fishing accounted for 13%.

May and June

Table 7. Mean annual catch and harvest on walleye lakes
(rounding errors may occur in totals).
<500 Acres 2500 Acres Total § of Annual
No. Walleye /Acre No. Walleye /fhore Ho. Walleye /Acre Harvest

Jan ~ ‘

catch 26,761 0,25 15,468 - 0.06 42,170 0.12 4.4

harvest 26,115 0.24 11,955 0.05 38,070 0.11 5,7
Feb

cafch 15,983 0.15 11,406 0.05 27,389 0.08 2.9

harvest 13,641 0.13 1,717 0.03 21,358 0.06 3.2
Haxr ‘
- catch 645 0.01 1,517 0.01 2,162 ¢.01 0.2

harvest 0 0.00 1,360 0.01 1,360 .00 0.2
Apr

catch 8 0.01 36,077 2.61 36,086 2.43 3.8

harvest 0 0.00 17,912 1.29 17,912 1,23 2.7
Hay

catch 96,559 0.89 194,473 .81 291,033 0.83 30.

harvest 70,438 0.65 123,562 0.51 194,001 0.55 28.
Jun

catch 33,388 0.31 105,253 0.44 138,641 0,40 14,5

harvest 42,641 0.39 59,567 0.25 102,208 0.29 15.2
Jul

catch 38,839 0.36 $7,269 .36 126,108 0.36 13.2

harvest 38,545 0.35 50,132 0.21 88,677 0.25 13.2
Aug

catch 21,954 0.20 84,131 0.35 106,085 0.30 1.1

harvest 21,866 0.20 42,787 0.18 64,652 0.18 9.6
Sep

catch 14,142 0.13 79,243 0,33 93,384 0.27 9.8

harvest 27,366 0.25 43,409 0.18 70,775 8.20 10.5
Oct

catch 16,907 ¢.10 48,099 0.20 59,006 0.17 6.2

harvest 19,023 0.18 27,003 0.11 46,026 0.13 6.8
Nov

catch 146 0.00 4,188 0.02 4,334 0.01 0.5

harvest 0 0.00 1,608 0.01 1,608 0.00 6.2
Dec

catch 8,568 0.08 20,935 0.09 29,503 .08 3.1

harvest 6,598 0.06 19,057 .08 25,655 0.07 3.8
Total

catch 267,901 2.47 638,000 2.85 955,900 2.73 100.0

harvest 266,232 2.45 406,071 1.68 672,303 1.92 100,90

The length distribution of the harvest showed that most walleye
were 11-16 inches with a modal length of 13 inches.
the harvest was <15 inches while barely 5% was of a guality size
of >20 inches (Fig. 1).
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Figure 1. Length distribution of harvested walleye.
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Completed-trip interviews of 28,901 anglers who had been fishing
on walleye lakes showed that only 7.4% harvested walleye (Fig.
2). Of 2,140 successful anglers, about half harvested a single
walleye while only 8.0% took the legal limit of five. A small
proportion reported taking more than five, but these were
probably group bags, which were not separated by the clerks.
Anglers harvested an average 0.15 walleve/ fishing-trip.

Figure 2. Bag distribution of harvested walleye.
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Although nearly 3/4 of the anglers who took wallieye bagged only 1
or 2 fish, over 1/2 of the total harvest went to anglers who

bagged 3 or more (Table 8).

Table 8. Bag and harvest distribution among anglers
who took walleye.
Percentadge Harvest per Percentage
Bag of Anglers 100 Anglers® of Harvest
1 51.4 51.4 25.3
2 21.8 43.6 21.5
3 12.2 36.6 18.0
4 5.1 20.4 10.0
5 8.0 40.0 19.7
6 0.4 2.4 1.2
7 0.4 2.8 1.4
8 0.4 3.2 1.6
9 0.1 0.9 0.4
10 0.1 1.0 0.5
15 0.05 0.8 0.4
'Total harvest per 100 anglers = 203.1 walleye

The bag and harvest distribution data can be used to estimate
harvest reductions expected from changes in the daily bag limit.
For example, changing the daily bag limit from 5 to 4 would
reduce the percentage of harvest for anglers catching >4 fish.
Thus, anglers who bagged 5 walleye and took 19.7% of the harvest,
would have their bag and their percentage of harvest reduced by
1/5, an overall harvest reduction of 3.9%. Altogether, changes
in the daily bag limit from 5 to 4 would reduce harvest 5.0%.
Similarly a 3-walleye bag limit would reduce harvest 13.7%, a
2-walleye bag limit would reduce harvest 26.9%, and a l-walleye
bag limit would reduce harvest 50.8%.

The frequency distribution of individual harvest rates -- based
on interviews of 51,751 anglers who had been fishing on walleye
lakes and, at least part of the trip, specifically for walleye -
-indicate that most walleye anglers were unsuccessful (Table 9).
Their mean harvest rate was 0.14 walleye/hour, but >85% harvested
nothing.
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A similar pattern was observed among the 130,811 anglers who had
been fishing in general on walleye lakes except that 94% of the
anglers caught nothing and the average harvest rate was only 0.05
walleye/hour. For both specific and general hours, the maximum
harvest rate was 65.5 walleye/hour, but the 99th percentiles were
only 2.3 and 1.3 walleye/hour respectively. :

Table 9. Distribution of individual angler harvest rates
based on hours fishing specifically for walleyes
and on all fishing hours.

Walleye Fishing Hours All Fishing Hours

Fish/Hour % Cumulative % % Cumulative %

0.0 85.18 85,18 93.94 93.94
0.1 0.67 85.85 0.30 94.24
0.2 1.32 87.17 0.58 94.82
0.3 1.75 88.92 . 0.76 95.58
0.4 1.50 90.42 0.63 96.21
0.5 1.52 91.94 0.61 96.82
0.6 .87 92.81 0.35 97.17
0.7 1.03 93.84 0.42 97.59
0.8 0.89% 94.73 0.36 97.95
0.9 0.71 95,44 0.28 98.23
1.0 0.80 96.24 0.33 98.56
1.1 0.41 96.66 0.16 98.72
1.2 0.30 96.95 0.11 98.83
1.3 0.46 97.41 .18 99.01
1.4 0.16 97.57 0.06 99,06
1.5 0.29 97.86 0.11 99.17
1.6 .18 08.04 0.06 99,24
1.7 0.20 98.23 0.08 99.32
1.8 0.13 98.37 0.05 99,37
1.9 0.08 98.44 0.03 99.40
2.0 0.43 898.87 6.17 99.56
2.1 0.06 98.93 0.03 899,59
2.2 0.04 98.98 0.02 99.60
2.3 0.06 99.03 0.02 99,62
2.4 0.09 99.13 0.04 99,66
2.5 0.02 99.14 ‘ 0.01 99.67
2.6 0.02 99.17 0.01 899.68
2.7 0.09 99,25 0.04 g99.72
2.8 0.04 99.30 0.02 99.74
2.9 0.04 99.34 0.02 899.75H
>3.0 0.66 100.00 0.25 100.00
Total Interviews 51,751 130,811
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DISCUSSION

Although this analysis of walleye angling in the ceded
territories was not based on a random sample of lakes, a
comparison of size and reproduction status between all walleye
lakes and those surveyed suggested the sample was representative
except for an undersampling of the smallest lakes. Since these
lakes were <10% of total lake acreade, any resulting bias was
minimal.

Anglers fished more hours/acre on lakes <500 acres though harvest
rates were similar to larger lakes. As a result, smaller lakes
had 46% more walleye/acre removed than larger lakes =-- 2.45 vs.
1.68 walleye/acre. Proportionately smaller walleye habitat areas
in larger lakes (i.e. large, deep basins) or actual differences
in walleye populations may account for some harvest disparity,
but it is likely that smaller lakes are more heavily exploited.

There were no surprises in seasonal patterns of the walleye
fishery. Over 70% of the angling pressure occurred during the
summer months of May through September, but the best catch rates
were in the early spring and late fall. More fish were harvested
in May than any other month, 194,001 walleyes or 29% of the
total. The ice fishery was significant, accounting for 18% of
the effort and 13% of the harvest, but catch rates were low.

Although the total number of walleyes harvested by anglers
appears high (672,303), average harvest rates were low. Each
walleye taken required 10 hours of directed effort or 24 hours of
general effort. Anglers released 30% of walleye caught, which
may in part reflect length limits or angler reporting bias, but
may also indicate a catch-and-release trend that could mitigate
increasing angling demand. The overall walleye catch rate
(including released fish) was 1 walleye every 6 hours of walleye
fishing, which exceeds the current WDNR management goal of 1
walleye per 8 hours of fishing (WDNR 1984).

The WDNR is almost meeting its management goals for the size
distribution of harvested fish. The actual length distribution
of harvested walleye included 35% >15 inches and 32.5% <13
inches, c¢lose to management goals of 40% >15 inches and <33% <13
inches (WDNR 1984). There is room for improvement in the harvest
proportion of 15 inch fish and in the harvest of quality (>20
inches) and trophy (>30 inches) sized walleyes. Only 1 in 20
harvested walleye (5%) was >20 inches, and only 1 in 3,600
(0.03%) was >30 inches. The paucity of trophy walleye in the
harvest may be due in part to high exploitation of smaller fish,
but many lakes in the ceded territory exhibit slow growth and may
be unable to produce large fish. Lakes that are known to produce
trophy fish must be protected.
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Most fishermen, whether targeting walleye or not, did not catch
any walleye. Almost 93% of all trips resulted in a zero walleye
bag and <1% resulted in a bag of >3. Even among anglers who did
catch walleyes, only 13% of trips resulted in a bag of >3.
Although the proportion of anglers catching several fish is low,
the proportion of the harvest caught by these fishermen is
substantial. Almost 25% of the harvest was caught by fishermen
catching (or exceeding) a legal bag limit. This indicated that
reductions in the daily bag limit may be an effective way to
reduce angler harvest if needed.

WARAGEMENT RECOMMENDATIONS

1. Increase monitoring of walleye lakes <500 acres.

Smaller lakes may be more susceptible to overexploitation not
only because of higher fishing effort and harvest levels, but
also because total populations are lower.

2. Monitor catch-and-release patterns, .

Walleye anglers catch 1 walleye/6 hours fishing, but harvest

1 walleye/10 hours fishing. The reasons for walleye catch

and release should be determined (e.g. size or bag limits,
contaminants, or undesirable sized fish) and if catch and release
patterns change as the treaty harvest increases.

3. Improve the size structure of fish harvested by anglers and
protect trophy-producing lakes.

The large harvest of walleye <15 inches and <12 inches suggests
that minimum length limits could effectively lower the short-
term harvest and eventually increase the numbers of larger
wvalleye available to be caught. Probably few lakes in the ceded
territory can consistently produce >30-inch walleye so these
wvaters should be managed for trophy fisheries.

4. Consider daily bag limit and season changes for regulating
angler harvest if necessary.

A bag limit of 3 walleye/day could reduce angler harvest 13.7%,
while a bag limit of 2 walleye/day could reduce angler harvest
26.9%. Season regulations could also reduce angler harvest --
eliminating ice fishing could reduce angler harvest 13%, while
a later opening could may save the 29% of fish harvested in May.
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